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(54) Method tor purification of exhaust gas in a composting process and for heat recovery 


(57) The invention relates to a method for the puri- 
fication of exhaust gas in a connposting process and for 
heat recovery, in which method the exhaust gas is led 
to a two-stage washing process, in the first part (3) of 
which the heat of the exhaust gas is recovered from the 
circulating wash water of the first part, in which case the 


condensing excess water is brought into this circulating 
wash water, and can be easily removed from the proc- 
ess. In the second part, (4), the anhydrous ammonia is 
bound by reducing the pH level of the circulating water 
of the second part to the level 1 - 3, in which case the 
anhydrous ammonia is bound to this second circulating 
wash water. 
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Description 

[0001] The present invention relates to a method for 
the purification of exhaust gas In a composting process 
and for heat recovery, in which method the exhaust gas 
is ied to a washing process, in which, in order to bind 
anhydrous ammonia, the pH value of the circulating 
wash water in the washing process, is reduced to a level 
of 1 - 3, and in which washing process the heat of the 
exhaust gas is recovered from the circulating wash wa- 
ter, in which case water is condensed from the exhaust, 
gas into the wash water, which condensing water is re- 
moved from the circulating wash water. 
[0002] The air circulation and washing processes of 
a tunnel composting plant are known from Finnish pat- 
ent 1 001 91 . To accelerate the composting process, the 
composting takes place with the aid of forced air circu- 
lation, for which purpose oxygen^rich air is fed underthe 
compost material. The intake air is either circulation air, 
or heated fresh air, or a mixture of both. The conditions 
of the composting process are regulated as desired with 
the aid of the amount and temperature of the air being 
fed in. The composting process produces heat, which is 
partly bound to the exhaust gas in the form of water va- 
pour. 

[0003] It is wished to recover the heat of the compost- 
ing process and i'emove the impurities of the gas before 
it is allowed to enter the environment. The exhaust gas 
has a large anhydrous ammonia content, which is typi- 
cally in the range 100- 1 000 ppm. According to the state 
of the art, this is removed by using a wet washer The 
effectiveness of the removal can be increased by reduc- 
ing the pH value of the circulating water to the range 1 
- 3, for example, by adding acid. The anhydrous ammo- 
nia is then bound to the wash water in the form of am- 
monium sulphate. If heat is recovered from the circulat- 
ing water in the washer, a considerable amount of water, 
which must be removed from the circulating water in a 
continuous process, condenses from the exhaust gas 
into the circulating water Due to the removal of the an- 
hydrous ammonia, the water to be removed has a low 
pH value and must therefore be neutralized, for exam- 
ple, with lye. It is also difficult to utilize the removed wa- 
ter After lye has been added, it Is preferable not to spray 
it on the finished compost, which would othenwise often 
be desirable. The exhaust gas is led from the washer to 
a bio-filter, which removes compounds that cause 
odours. Part of the exhaust gases can be led back to 
the composting tunnels as circulating air 
[0004] The invention is intended to eliminate the de- 
fects of the state of the art referred to above and for this 
purpose create an improved method for cleaning the ex- 
haust gas of a composting process and for recovering 
heat. The characterizing features of the Invention are 
stated in the accompanying Claims. 
[0005] According to the invention, the waste water 
that has condensed from the washing process, which is 
divided into two parts, can be either led to a sewer or 


returned to the finished compost, if desired. By means 
of the method according to the Invention, the use of lye 
is almost entirely eliminated. The nitrogen that is re- 
leased along with the compost gas can be returned to 

5 the compost as a nutrient. 

[0006] . In the following, the invention is examined in 
greater detail with the aid of the example of an embod- 
iment, vyhich is shown in the accompanying figure. 
[0007] Though the figure shows two composting tun^ 

10 nels, the number of tunnels naturally depends on the 
size of the plant and on other dimensioning. In each 
composting tunnel, there is an air-distribution base 10, 
through which air is fed through the material, and which 
then exhausts to the exhaust line 12. 

15 [0008] The air feed takes place as follows. The intake 
air, which Is usually hall air, is heated in a heat exchang- 
er 15 and is led to each composting tunnel with the aid 
of its own fan 16 according to a selected program. Dur- 
ing the composting process, the intake air is heated and 

20 mixed, so that it exhausts to the exhaust duct 12 In a 
saturated state. An exhaust fan 2 is used to blow the air 
through washers 3 and 4 to a duct 21 , which takes it to 
a bio-filter 1 3. After this, the air can be exhausted to the 
environment. 

25 [0009] The gas washers 3 and 4 are essenti al in terms 

of the present invention. Thus, the washing process is 
divided into two parts, in which the lower washing proc- 
ess 3 collects heat from the exhaust gas and thus con- 
denses the excess water from it. The upper washing 
30 process 4 removes the anhydrous ammonia from the 
exhaust gas at a low pH value. 

[0010] The lower washing process 3 Includes a wash 
circulation s, which contains a heat exchanger 15 for the 
recovery of the heat. This is connected to the replace- 

35 ment air heat exchanger 15, to exploit the heat. Natu- 
rally the heat can also be utilized at some other desired 
point. Despite a small outlet flow, to be described below, 
from the upper washer, the circulating water has a pH 
value of about 7 at this point. Thus, the outlet water can 

40 be either led to a sewer (line 6) or sprayed into the fin- 
ished compost. 

[0011] Thefirst, i.e. the lowerwashing process 3 cools 
the saturated exhaust gas of the composting process by 
5 - 40**C, preferably by 1 5 - 30**C. 
[0012] The upper washer 4 Is placed, in a known man- 
ner, on top of the lower washer, and In this case the up- 
per washer has a base 7, through which the gas being 
cleaned is led. The pH value of the circulating water in 
the circulating water line 8 of the upper washer 4 is about 

50 2 (generally In the range 1 - 3). Thus, the incoming an- 
hydrous ammonia is bound in a known manner as a salt 
of the acid being used. When sulphuric acid H2SO4 is 
used, the anhydrous ammonia is bound as ammonia 
sulphate and remains In the circulating water To prevent 

55 it becoming concentrated, a small amount of the circu- 
lating water 8 must be removed as an outlet flow 9 to 
the lower washer, the amount of the outlet flow' being 
0,1 - 2 % of the circulation flow of the second washing 
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process. The outlet flow is neutralized in the considera- 
bly larger circulating flow of the lower washer, the pH 
value of which does not essentially change for this rea- 
son. Because the inlet and outlet flows of the upper 
washer are essentially in the same state, practically- no 5 
condensation takes place in this washer. If necessary, 
water can be added to replace the outlet flow. 

Claims io 
1. 


2. 


3. 


4. A method according to ariy of Claims 1 - 3, charac- 
terized in that the excess water removed from the 
first part is sprayed back into the finished compost. 

5. A method according to any of Claims 1 - 4. charac- so 
terized In that the waishing processes (3, 4) are set 

on top of each other, 

6. A method according to any of Claims 1 - 5, charac- 
terized J n that the process is dimensioned in such 55 
a way that the anhydrous ammonia content of the 
exhaust gas leaving the second process (4) is less 
than 5 ppm, having been in the range 1 00-1 000 ppm 


In the exhaust gas entering the process. 

7. A method according to any of Claims 1-6, charac- 
terized In that the first washing process (3) cools 
the saturated exhaust gas of the composting proc- 
ess by 5 - 40**C, preferably by 1 5-30**C. 

8. A method according to any of Claims 1 - 7, charac- 
terized in that an outlet flow is led fonn the second 
washing process to the first washing process, the 
amount of the outlet flow being 0,1-2 % of the cir- 
culation flow of the second washing process. 


A method for the purification of exhaust gas in a 
composting process and for heat recovery, in which 
method the exhaust gas is led to a washing process, 
in which, in order to bind the anhydrous ammonia, is 
the pM value of the wash water circulating jri the 
washing process Is reduced to a level of 1 - 3, and 
In which washirig process (3, 4) the heat of the ex- 
haust gas is recovered from the circulating wash 
water, so that the water condenses from the ex- 20 
haust gasjnto^the wash water, which condensing 
water is removed from the circulating wash water, 
characterized in that the washing process is divid- 
ed into two parts, in the first part (3) of which the 
heat of the exhaust gas is recovered from the circu- 25 
lating wash water of the first part, when the con- 
densing excess water is brought into this circulating 
wash water, and the anhydrous ammonia in the sec- 
ond part (4) is bound by reducing the pH level of the 
circulating water of the second part to the level re- 30 
ferred to, in which case the anhydrous ammonia is 
bound to this second circulating wash water. 

A method accorcfing to Claim 1, characterized in 
that the pH value of the second part (4) is reduced 35 
by feedihg a selected acid, preferably sulphuric acid 
H2SO4. to the wash-water circulation. 

A method according to Claim 2, characterized in 
that a small side flow (9) from the wash-water cir- 40 
culation of the second part is led to the wash-water 
circulation of the first part, to prevent the crystalli- 
zation of an ammonium salt, for example ammoni- 
um sulphate, corresponding to the acid ref en-ed to . 
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(54) Method for purification of exhaust gas In a composting process and for heat recovery 


(57) The invention, relates to a method for the puri- 
fication of exhaust gas in a composting process and for 
heat recovery, in which method the exhaust gas is led 
to a two-stage washing process, in the first part (3) of 
which the heat of the exhaust gas is recovered from the 
circulating wash water of the firstpart, in which case the 


condensing excess water is brought into this circulating 
wash water, and can be easily removed from the proc- 
ess. In the second part (4), the anhydrous ammonia is 
. bound by reducing the pH level of the circulating water 
of the second part to the level 1 - 3, in which case the 
anhydrous ammonia is bound to this second circulating 
wash water. 
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